In vitro culture of Bergenia ciliata (Haw.) Sternb. was carried out for the examination of bergenin content. Leaf explants were cultured in MS (Murashige and Skoog) basal media supplemented with or without phytohormones.
Introduction
Bergenia ciliata (Haw.) Sternb. (Saxifragaceae) is a high value medicinal plant of the Himalaya. It is a perennial herb with thick, stout, creeping rhizomes. It is found on moist rock ledges and rocky cliff in forest and shady banks from an altitude of 900 to 3600 m asl in the Himalaya. It is locally known as Pakhanbhed (in Nepali), the name derived from Sanskrit word -Pashanabheda which signifies its growth habit and habitat (Pashan meaning rock and bheda meaning piercing). B. ciliata is a threatened species in Nepal (Shrestha and Joshi 1996) due to commercial harvest and has been prioritized for conservation and economic development by the Government of Nepal (DPR 2008) .
Rhizomes of B. ciliata have variously been used as medicine for different diseases (Sinha et al. 2001; Baral and Kurmi 2006; DPR 2007) (Bahl et al. 1974) .
It has been shown that under some suitable conditions a plant cell can be activated to produce chemicals of medicinal value in vitro by means of tissue culture technique (Flores and Filner 1985; Chattopadhyay et al. 2004; Paudel and Pant 2006) . This may have important implication, in the future, for the production of medicinally active secondary compounds in commercial scale (Goldstein 1980; Zenk 1991; Verpoorte et al. 1993; Ahmad et al. 2007) . The yield of secondary products in cell culture has been reported to be equal to those of intact plants (Kreis and Reinhard 1989; Charlwood and Rhodes 1990; Andrade et al. 2004; Ahmad et al. 2007) , rarely reaching as high as 10% (Trease and Evans 2002) . However, in most cases, the secondary metabolites in the tissue or cell culture remained in quantities lesser than that produced by intact plants (Zieg et al. 1983; Asai et. al. 1994; Trease and Evans 2002) .
Although tissue culture technique has been used to propagate B. ciliata by some workers (e.g., Karki and Rajbahak 2008) , the analysis of the callus of this species for bergenin content has not been reported. The present study was aimed to examine the potency of the callus formation of various parts of B. ciliata and assess the content of bergenin, the active principle, in callus grown in various combinations of BAP and NAA.
Materials and Methods
Healthy leaf segments (3-5 mm × 3-5 mm), shoot tips (1-2 mm) and root tips (3-5 mm) of B. ciliata were taken from in vitro raised plants under aseptic condition following Karki and Rajbak (2007) . Then, the explants were inoculated in the MS media supplemented with or without hormones. 
Results

IN VITRO CULTURE AND THE FORMATION OF CALLUS
The root tip and shoot tip failed to show any response in any of the culture media used, but leaf explants responded variously in growth and development of callus (Table 1) 
CHEMICAL ANALYSIS OF THE CALLUS
The qualitative analysis showed the presence of bergenin in all the calli (Table 2 ). It was indicated by the blue spot when the TLC plates were developed with concentrated sulphuric acid. However, the quantitative analysis by densitometer (HPTLC) showed only trace amount of bergenin in most of the treatments, except in calli 11 13, 15, 18 and 20 (Table 3) .
In those calli, bergenin content ranged 0.27-3.40 μg g (Table 3) .
Discussion
This study showed that NAA (auxin) and BAP (cytokinin) are essential for the induction and development of callus in B.
ciliata. The most effective cultur media for callus formation and proliferation of plant was MS media supplemented with Adenine sulphate. Brar and Khush (1994) and Brown and Thorpe (1994) also reported that at higher concentrations both NAA and BAP did not support formation of callus and rejuvenation. The higher concentration of NAA and BAP might have inhibitory effect in the tissue differentiation (Brown and Thorpe 1994) . Table 2 . Presence of bergenin in callus cultured in different hormonal condition.
*MS basal medium + presence of bergenin in trace amount, ++ presence in low amount ( <0.5 μg g -1 ), +++ presence in moderate amount (>0.5 to <2.0 μg g -1 ), ++++ presence in amount comparable to natural sample (>2.0 to 4 μg g -1 ).
We observed only trace amount of bergenin in most the in vitro grown calli. However, bergenin contents in callus no. 18 and 20 were comparable with that in the samples collected from the natural habitats. Earlier studies have shown that the yield of secondary compounds produced in cell culture would be either much lower (Zieg et al. 1983; Asai et al. 1994; Trease and Evans 2002) , equal (Kreis and Reinhard 1989; Charlwood and Rhodes 1990; Andrade et al. 2004; Ahmad et al. 2007), or higher (Trease and Evans 2002) than those in intact plants. Ahmad et al. (2007) Fedoreyev et al. (2008) . 
